GAUCHER'S DISEASE is a familial disorder characterized by accumulation in reticuloendothelial cells of glucocerebrosides, compounds containing sphingosine, fatty acid, and glucose in equimolar amounts. The storage cells, called Gaucher cells, have a characteristic appearance, and their increasing numbers in the liver, spleen, lymph nodes, and bone marrow are responsible for most of the clinical manifestations of the disorder.' Although nearly all patients have hepatosplenomegaly, Gaucher cells in marrow aspirates, and an abnormally high concentration of non-tartrateinhibitable serum acid phosphatase, at least two forms of Gaucher's disease exist clinically. They probably represent expression of different mutations. In the infantile or acute form, the children have a characteristic stereotyped appearance (strabismus, opisthotonus, retracted lips and often spastic and flexed extremities), and death generally occurs before 2 years of age. The adult or chronic form comprises the majority of cases of Gaucher's disease. It may be detected at any age, usually because of hepatosplenomegaly. Neurological Circulation, Volume XXXV, April 1967 often pronounced, and hematological abnormalities associated with hypersplenism, skin pigmentation, and pingueculae usually develop. It is relatively common amoung Ashkenazi Jews, in contrast to the infantile form, which is very rarely seen in a Jewish child. Death in the infantile form is usually related to the cerebral involvement and cachexia, and, in the adult form, to anemia or superimposed infection. The present report describes an adult patient with Gaucher's disease followed for 25 years, who developed severe pulmonary hypertension, recurrent acute pericarditis, and finally hemorrhagic cardiac tamponade. Pulmonary hypertension, which has not been documented previously in a patient with Gaucher's disease, resulted from the plugging of alveolar capillaries by Gaucher cells.
Report of Patient
A.K. (02-62-62), a 30-year-old lawyer, died at the National Heart Institute on January 3, 1962. He had been followed from age 5 to age 16 years (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) (1944) (1945) (1946) (1947) by Dr. Siegfried J. Thannhauser, who described this patient's course during this interval in detail in his monograph on the lipidoses (patient 48).2 This patient was the younger of two male children of parents who were both Ashkenazi Jews. A single bone marrow aspiration in the mother, who came from Palestine, showed no abnormality. The father, who came from Lithuania, died at age 32 of an acute myocardial infiarct. The patienit's oldest sibling is niormrial. B3etweeni the ages of 9 ani(l 12 moniths, the patienlt was takento physicians with a (question of retarded gr-owth anid abdomiiial enlargeinent. At age 4 years hepatospleniomegaly was established andcl Gaucher cells wer e discover-ed in the sternial marrow. By age 7 yeairs the spleen had become so lar-ge (7 I n:m pouids; patienit weighed 35 pouindds) that abdomninal discomfort and dyspniea resulted, and it was therefore removed. For the next 20 years lie led ani outwardly niormal life. He was an excellent stuidenit, and was admitted to the bar. Throughlout his school life, however, lhe had re- trauima, evenituially leadinig to permanen-t deformities of the left hip and leg.
The patient was first seen by onie of us (D.S.F.) in Auiguist 1959. His onliy complainits dturing the previous 5 years were easy fatigability and r-are bone pain. Five days earlier lie hald fainted while lifting a lheavy table. Oni examination, the liver was enormous, extendinig to the iliac crest. The skini had a sallow yellow color with duskiness over the tibias, aind eacch eye had small pinigueculace. The pulmonic second sotiid was mailkedly accenltiuated, bhit tllee was no precordial murmuir or ruib. The blood pressu-re was 120/80 mm Hg. The axillary, cervical, supraclavicular anid inguinital lymph nodes were niot enlar-ged. No abnormalities were detected on neurological examination.
The electrocardiogram ( fig. 1 ) showed riglht axis deviation, right atrial anid right ventricutlar lhypertrophy, and the chest roentgeiogr-am ( fig. 2 ) showed a large right ventricle and publmonary trunk. The blood lhematocrit was 46% xvlite blood cell couniit, 18,000 mm:3 with 48 neuitroplhils, 49 lymphocytes and 3% monocytes; serum acid phosphatase, 3 .08 lBessey-Lowry uInits (upper limit of normal =0.6), 0.15 being tartrate-inhibitable, Bromsulphalein retentioni in 45 miniutes, 11%; total serum biliruibin, 0.7 mg per-100 ml; total cholesterol, 135 mg per 100 ml with free cholesterol 46; phosplholipids 176; and tr-iglycerides, 192 ing per 100 ml (upper limit of niormal for-triglyceides = 150 mg per 100 Ml).
Fifteen moniths later (November 1960) lhe hiad the first episode of acute lower subster-nal and precordial paiin, whiiclh wor-senied with in-spirationi an-d movement and lasted 18 hours. Sever-al days later the pain reappeared anid a lotud precordial frictioni rub was lheard as well as a ventricular gallop. Six similar episodes of anterior chest pain oceurred duirinig the next 13 months. A pericar-dial frictioni rub was audible on each occasioni, sometimes accompanied by a pleural friction ruib. Atrial flu-tter oceturred during four of these episodes. He was afebrile anid had niormal erythrocyte sedimentation rates duiring each episode. On on-ie occasion the antistreptolysin-0 titer was 500 uniiits. His last acuite illniess begani 7 days before death wvith the on.set of a severe, nonproductive, lhackiiig couighl. He was brought to the hospital 2 hiours before death, and at this time was severely dyspnieic, cyaniotic, and had tachycardia, distenided neck veinxs, pullsuis paradoxxus (20 mm Hg), and a white blood cell coLiuit of 31,000 mm.-Chest roentgeniogram sloxved an enormous cardiac silhouiette, a massive inicrease in size as compaired to hiis previouis x-rays ( fig. 2 ). Periicar-diocentesis vield-ed 150( ml of blood. Shortly thereafter asystole occurrecl.
At aiutopsy (A62-4), 600 ml of blood was founiid in the pericardial sac; the periicadial surfaces wer-e "shaggy" -and containied nulmerouis acute and chlrionic inflammator-y cells and vasctilar clhanniiels, but no Gauclher cells. The left pleural space contained 600 ml of serosanguineous fluiid, buit the pleurial sturfaces were niormal. The heart weighed 500 g; the right ventr icle and atrium were markedly hypertrophied ( fig. 3 ) and contained focal fibrous scars. The cardiac valves were normal anid coronary arter-ies wer-e within the range of normal for this age. The lutngs together weighed 850 g, and(I showed evideniee of puilmon-ary edema. The walls of both small and large pulmonary arteries xvere thiekened an-cd contained atheromata. The hiistological section.s of luniig disclosed the presenice of numerous Cauieher cells plugginig the Itlmina of alveolar capillaries througholut the lung ( fig. 4 ). ln addition, Gaucher cells were seen occasion-ally in tl-he alveolar spaces. The puilmonarvy aiterioles, musculirl arteries, atnd ela stic arter ies showed The glycolipids from a sample of frozen lung from patient A. K. and from a control were extracted and partially purified according to the technique of Miartensson and associates. 4 The control patient (I. D., A56-217) was a 12-year-old boy who had idiopathic left ventricular hypertrophy. His pulmonary arterial pressure was 16/9 mm Hg, and his left ventricular pressure was 130/ 10 mm Hg. The cerebroside contents of the lungs were compared qualitatively by thin-layer chromatography ( fig. 6 ). The lung from A. K. contained massive amounts of material having the chromatographic behavior of glucocerebrosides relative to the control.
Comments
In 1933 Merklen and associates reported the finding of Gaucher cells in the sputum of a 51-year-old man with this disease.5 In 1937 Myers described Gaucher cells in the alveolar walls and sacs and in the hilar and mediastinal lymph nodes of an 8-year-old girl who died of Gaucher's disease." In addition to pleurisy this child had signs of bronchial constriction, which were attributed to compression on these structures by the enlarged hilar lymph nodes. In 1948 Groen and Garrer described an "especially accentuated" pulmonic second sound, diffuse crepitant pulmonary rales, bilateral pleural effusions, cardiomegaly, and dilatation of the pulmonary trunk in a 48-year-old woman who died of Gaucher's disease after repeated attacks of severe dyspnea with extreme cyanosis.7 An autopsy was not performed but these authors speculated that the clinical picture of cor pulmonale and pulmonary hypertension resulted from "obstruction in the smaller circulation . . . due to an accumulation of Gaucher cells in the lungs." In 1950 Kaiser described a miliary pattern on chest roentgenogram in a patient with Gaucher's disease.8 Subsequently, this miliary-type appearance had been described in other patients with this disease.1 [9] [10] [11] [12] The 3-year-old child (case VII) reported by Levin died from "'massive hemoptysis" and necropsy disclosed "Cnumerous Gaucher cells in the lungs."9 The patient reported by Jackson and Simon was also a 3-year-old girl who died of severe respiratory distress.12 The lungs of this child on chest roentgenogram also demonstrated a miliary pattern, and at autopsy "enormous numbers of Gaucher cells" were present in the alveolar septa and spaces.
Although Gaucher cells have been described in alveolar septa, their location within the alveolar capillaries has not been previously described. In the present patient, obstruction to these capillaries by Gaucher cells appears to have been the cause of his severe pulmonary hypertension. The configuration of the elastic fibers in the pulmonary trunk were of the adult type, indicating that the pulmonary hypertension was acquired and not present at birth. 13 There is no mention of the cardiovascular or pulmonary systems in the description of this patient during childhood by Thannhauser.2 When first seen at this clinic 29 months before his death, he demonstrated signs of severe pulmonary hypertension.
The cause of the acute recurrent pericarditis was never determined. Although a wide variety of inflammatory cells were present, no Gaucher cells were identified in the pericardium. Since this patient's pericardium was exceedingly vascular and since he experienced uncontrollable coughing during his last several days, the terminal hemopericardium and cardiac tamponade may have resulted from rupture of one or several of the pericardial vessels during the coughing episodes. Hemopericardium with cardiac tamponade has been described previously in a patient with Gaucher's disease.14 This 59-year-old woman, however, also had an adenocarcinoma, probably primary in the lung, and malignant cells were found in the aspirated pericardial and pleural fluids. Zlotnick and Groen in 1961 described massive pericardial calcification in a 46-year-old woman who died of Gaucher's disease. 15 The cause of the pericardial calcification was not determined although "hemorrhagic diathesis . . secondary to unrecognized hemorrhage into the pericardial cavity, with organization and deposition of calcium" was suggested. No Gaucher cells were described in her pericardium at necropsy, but interestingly these cells were found in her lungs. This patient had had an accentuated pulmonic second sound, but electrocardiogram did not indicate ventricular hypertrophy.
